We investigate the possibility of a multi-Higgs doublet model where the lightest neutral Higgs boson (h 0 ) decouples from the fermion sector. We are partially motivated by the four ℓ + ℓ − γγ events with M γγ ≃ 60 GeV recently observed by the L3 collaboration, which could be a signal for Z → (Z * → ℓ + ℓ − ) + (h 0 → γγ). Collider signatures for the additional physical Higgs bosons present in such models are discussed.
Although the predictions of the Standard Model (SM) are in excellent agreement with data [1] , the symmetry breaking mechanism responsible for generating fermion and gauge boson masses remains mysterious. In the SM, a single scalar doublet is the source of spontaneous symmetry breaking via the Higgs mechanism [2] . However, the possibility of an enlarged Higgs sector beyond the minimal one-doublet version is consistent with data, and is naturally present in many theories which go beyond the SM. It is also possible that the symmetry breaking mechanism responsible for giving masses to gauge bosons is separate from that which generates the fermion masses [3] . An example is technicolor models, where fermion masses arise from extended technicolor. Since experimental searches for the remnants of spontaneous symmetry breaking depend sensitively on the nature of the scalar sector, all model possibilities must be explored. 
Here the Yukawa couplings λ i are real, and v 1,2 are the vacuum expectation values (VEV) of φ 1,2 which are subject to the constraint v enforced we would find that these two demands are incompatible [5] . As usual, the Higgs mass spectrum will consist of a neutral CP-odd field, In order to sufficiently inhibit the h 0 ff couplings, it is immediately apparent from the structure of the couplings that we must restrict cos α/ sin β ≪ 1. In practice, we will require α to be within ≃ 10
There is no symmetry that will allow us to set λ 3 = 0, and therefore the parameters in the Higgs potential must be fine-tuned to achieve sufficient decoupling. Even if we tune α to −π/2 at the tree-level and force the h 0 ff coupling to zero, loop diagrams involving both W ± and H ± contributions will induce such couplings proportional to m f . As in other fine tuned scenarios, we must choose the value of α at the one-loop level to insure that the h 0 → ff rates remain small. 
where for numerical purposes we have set λ 3 =0 and α = −π/2. Since the AH + H − coupling vanishes, the A → γγ process can proceed only via fermion loops. For m h 0 =60 GeV, we
For substantial production of h 0 in association with a Z * at LEP via e + e − → Z * h 0 , the ZZ * h 0 coupling (∼ sin(β − α)) must be as large as possible. With α very close to −π/2, we note that sin(β − α)
and thus we will require β to be small. For sin(β − α) ≃ 1, the branching fraction for Z → Z * h 0 → e + e − h 0 is 0.36 × 10 −6 for m h 0 = 60 GeV. [L3 has a total of ∼ 10 6 Z events.] However, β cannot be too small if the couplings of H ± , H 0 , and A are to remain perturbative and be consistent with low-energy data. For m t = 150 GeV, such arguments [7] indicate that tan β > ∼ 1/4.
Henceforth we restrict β to lie in the relatively narrow region 1/5 < ∼ β < ∼ 1/2 to give SMlike coupling strength to ZZ * h 0 and still satisfy the perturbative constraints. For β in this range and m t = 150 GeV, the current experimental bound [8] on the decay b → sγ places a reasonably strong constraint [7, 9] on m H ± . We obtain m H ± > ∼ 45 (250, 420) GeV for tan β = 1/2 (1/3, 1/4), which suggests that H ± may be quite heavy and then t → H + b decay would not occur.
To ascertain that the h 0 → γγ mode dominates h 0 decay, we must also examine the rates for such modes as h 0 → W * W * , Z * Z * which have so far only been calculated within the SM context [6] . With α = −π/2, m h 0 = 60 GeV, and tan β in the range above we find that the partial widths for these two process is smaller than that for the γγ mode by factors of order 20-100. as cos(β−α), will all be of O(β) and will be suppressed. This has important implications for the production of the heavy H 0 at the SSC or LHC. (i) The process gg → H 0 → W + W − will be modified in two ways relative to that of the SM. First, since the ggH 0 coupling is induced by fermion loops, it will be enhanced by a factor of sin α/ sin β. Second, the
coupling is suppressed by a factor of cos(β − α). With α ≃ −π/2 and 1/5 < ∼ β < ∼ 1/2, the resulting production cross section is essentially that of the SM Higgs boson.
(ii) The rate Figure 1 shows the ratios R H,A as functions of the respective particle masses; note that R A is always less than ≃ 1 for light A but grows rapidly for m A above 140 GeV. (iv)
The rate for the process gg → H → tt is found to be enhanced in comparison to the SM by a factor of sin −4 β ≃ 100 which may render it observable at the SSC/LHC. 
